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BOLT WITH SELF-LOCKING ENERGY STORAGE DEVICE 

FIELD OF THE INVENTION 

The present invention is related to the field of mechanical fastening means, and 
referred to a bolt with a self-locking energy storage device allowed for preventing 
looseness. 

BACKGROUND 

In the field of mechanical industry, the bolt is a basic fittings and connecting 
means. It is well known that the usage quantity and application field of the bolt is so 
lai'ge, such that the quality and performance thereof is paid attention to over a long 
period of time. The possibility of frequent looseness and detachment of the bolt, used 
as coupling basis, may emerges, due to the working environment of high-speed 
operation and intense vibration to which the mechanical apparatus is subject. With 
over a hundred years of experience, it has been proven that the additional fittings, 
such as spring washer, double nut, open lock, anti-withdrawal plate, as examples, 
frequently used for preventing looseness and detachment in the past, is incapable of 
meeting the need in practical use. It has been verified that under a long-period 
alternating loading or impact loading, the bolt, even fastened well, may lose 
pretension owing to the elongated deformation, fatigue collapse of the thread, leading 
to clearance and looseness. Then, the spring washer and the double nut may thus lose 
efficacy. Therefore, it would be desirable to find a novel bolt with higher reliability 
and safety in order to enhance tlie quality and performance of the mechanical 
coupling. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to provide a bolt with self-locking 
energy storage device capable of both avoiding the looseness of bolt by itself and 
releasing stored energy simultaneously when wear or deformation of the bolt arises, 
by means of a fastening means allowed for self-locking and mutual locking with 
respect to a screw nut and a screw rod, as well as storing and releasing mechanical 
energy, in order for releasing the stored energy simultaneously to prohibit looseness. 

For the purpose of achieving the aforementioned object, technical schemes 
described below are adopted in the present invention. 

In the present invention, an engagement relation between a thread and a spiral 
of spring is used to compose a spiral self-locking and energy storage means, 
comprising a screw rod including two parts of an inner locking spring and an outer 
torsional spring, and an energy storage spring, a nut cap, and a lower nut cap engaged 
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with the screw rod, as well as an upper locking spring, a middle locking spring, and a 
lower locking spring engaged therewith, respectively; among all of which, direct 
engagement relation is presented. Moreover, a snap head used for prohibiting 
looseness is further provided at the bottom of the screw rod. A system with 
self-locking, mutual locking, and inter-locking, allowed for being tightly rotated only 
and incapable of being reversed, is constituted by these components, such that once 
the loss of fastening force resulted from wear, fatigue, plastic deformation arises, 
automatic fastening provided by forward rotation is obtained simultaneously by the 
use of stored mechanical energy in order to offset the present clearance. 

The structure of the bolt with self-locking energy storage device according to 
the present invention is described as follows: 

The bolt with self-locking energy storage device of the present invention 
comprises a screw rod and a nut cap, characterized in that the imier wall of the nut cap 
is engaged with an upper locking spring; the bottom end portion of the nut cap is 
provided with a lateral unlocking hole, and the top end face thereof is provided with a 
fixing groove, one end of the upper locking spring being snapped in the fixing groove, 
while the other end thereof being inserted into the unlocking hole. 

The chai-acteristic of the boh is that the screw rod includes two portions with 
different diameters, a nearly lower portion thereof having a smaller diameter being 
engaged with a lower locking spring, in which threads of these two portions may be 
formed as a unified spiral after assembled. 

The characteristic of the bolt is that the nut cap further comprises a lower nut 
cap having a tliread the same as that of the nut cap, the lower nut cap and the nut cap 
being coupled as an unit, the inner wall of the lower nut cap being engaged with a 
middle locking spring. 

The characteristic of the bolt is that at the outer diameter of the screw rod, 
there is engaged with an energy storage spring having an inner locking spring with 
self-locking effect and an outer torsional spring with thrust effect. 

The characteristic of the bolt is that the bottom end portion of the portion of 
bolt having the larger diameter is provided with an unlocking groove, and the portion 
of boh having the smaller diameter is engaged with the lower locking spring, a fixed 
end of the lower locking spring being hooked in the fixing groove at the bottom end 
portion of the screw rod, while a free end thereof being inserted into the unlocking 
groove of the screw rod. 

The characteristic of the bolt is that the inner wall of the nut cap is divided into 
upper and lower sections with different inner diameters, the upper section with a 
smaller inner diameter being engaged with the upper locking spring, while the lower 
section with a larger inner diameter being fitted with the outer wall of the lower nut 
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cap, in which the top end face of the nut cap is further provided with a blind hole into 
which the end portion of the energy storage spring is inserted. 

The characteristic of the bolt is that the lower nut cap is presented as a hat-like 
body having an imier tin'ead, the inner tluead thereof being engaged with that of the 
middle locking spring, the outer wall thereof being fitted with the nut cap, the top end 
face thereof being provided with a fixing groove, the flat brim thereof being provided 
an unlocking hole. 

The characteristic of the bolt is that one end of the middle locking spring is 
provided with a thicker fixed end, snapped in the fixing groove of the lower nut cap, 
and a free end of the middle locking spring is inserted into the unlocking hole of the 
lower nut cap. 

The characteristic of the bolt is that at the center of the bottom end face of the 
screw rod, there is provided with a recess hole into which a snap head is inserted, the 
fixing groove at the bottom end of the screw rod being disposed on the snap head. 

The chai-acteristic of the bolt is that the snap head is presented as "±" shape, 
the top end thereof being provided with a projecting post fitted with the recess hole at 
the end portion of the screw rod, while the bottom face thereof being provided with a 
fixing groove used for the installation of the lower locking spring. 

The characteristic of the bolt is that the fitting connection between the nut cap 
and the lower nut cap: the lower section of the inner wall of the nut cap having a 
tliread with a smaller thread pitch, while the outer wall of the lower nut cap having a 
thread engaged with the tlii ead of the nut cap. 

The characteristic of the bolt is that the fitting connection between the nut cap 
and the lower nut cap: the cross section of the inner wall at the lower section of the 
mit cap is presented as hexagon, while the cross section of the outer wall at the upper 
section of the lower nut cap is presented as hexagon fitted with the former. 

Another bolt with self-locking energy storage device of the present invention 
comprises a screw rod and a nut cap, characterized in that the screw rod includes two 
portions with different diameters, a nearly lower portion thereof having a smaller 
diameter being engaged with a lower locking spring, in which threads of these two 
portions may be formed as an unified spiral, after the lower locking spring is 
assembled. 

Still another bolt with self-locking energy storage device of the present 
invention comprises a screw rod and a nut cap, characterized in that further comprises 
an energy storage spring engaged with the outer diameter of the screw rod, the energy 
storage spring including an inner locking spring with self-locking effect and an outer 
torsional spring with thrust effect, the top end face of the nut cap being provided with 
a blind hole into which the end portion of the outer torsional spring is inserted. 
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BRIEF DESCRIPTION OF DRAWINGS 
Fig. la is a cross section view of an assembled bolt with self-locking energy 
storage device according to one embodiment of the present invention; 
Fig. 2 is a diagram of a screw rod shown in Fig, 1 ; 
Fig. 3 is a diagram of an energy storage spring shown in Fig. 1 ; 
Fig. 4 is a perspective view of an upper nut cap shown in Fig. 1 ; 
Fig. 5 is a longitudinal cross section view of the upper nut cap shown in Fig. 4; 
Fig. 6 is a perspective view of a lower nut cap shown in Fig. 1; 
Fig. 7 is a diagram of a snap head at the end of the screw rod shown in Fig. 1; 
Fig. 8 is a top view of the snap head shown in Fig. 7; and 

Figs. 9a, 9b and 9c are diagrams of an upper locking spring, a middle locking 
spring, and a lower locking spring, respectively, shown in Fig. 1. 

DETAILED DESCRIPTION 

The feature of the present invention is further described below in company 
with tlie attached drawings and embodiments: 

A bolt with a self-locking energy storage device, as shown in Fig. 1, comprises 
a screw rod 1, a lower locking spring 7, an upper locking spring 5, a middle locking 
spring 6, a lower nut cap 4, a nut cap 3, an energy storage spring 2, and a snap head 8. 
The lower spring 7 is disposed at the nearly lower end of the screw rod 1 , and the 
lowest end of the screw rod 1 is fixed with the snap head 8. The upper locking spring 
5 and the middle locking spring 6 are tlueadedly fixed at the middle top end of the 
fixing nut of the screw rod 1, while the exteriors of the upper locking spring 5 and the 
middle locking spring 6 are threadedly connected to the lower nut cap 4 and the nut 
cap 3. The top end of the nut cap 3 is fixed with the energy storage spring 2. 

As illustrated in Fig. 2, there is shown a diagram of the screw rod 1 illustrated 
in Fig. 1. In this embodiment, a threaded portion of the screw rod 1 is divided into 
two sections with different diameters, in which the diameter of a nearly lower section 
of the screw rod 1 is smaller, while that of an upper section thereof is larger. 
Standard or non-standard threads may be used for a threaded portion with smaller 
diameter 13 and a tlireaded portion with larger diameter 11. At the end of the portion 
with larger diameter, there is provided with an unlocking groove 12; while at the 
center of the bottom surface of the screw rod 1, there is provided with a hexagonal or 
square recess hole 14. The tlueaded portion 13 is used for engaging with the lower 
locking spring 7, and the unlocking groove 12 is used for fixing a free end 72 of the 
lower locking spring 7 (as shown in Figs. 1 and 9c). The recess hole 14 is used for 
fixing the snap head 8. The spiral formed by the engagement of the non-standard 
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tlireaded portion 13 with the lower locking spring 7 should be consistent with the 
spiral of the standard thread on the upper portion of the screw rod 1. 

As shown in Fig. 3, the energy storage spring 2 included in the bolt of the 
present invention may be divided into an inner locking spring 21 and an outer 
torsional spring 22. The end portion of the inner locking spring 21 of the energy 
storage device 2 is a free end 23. The end head of the outer torsional spring 22 is an 
outer hook 24 inserted into a blind hole of the nut cap 3 in use. With a continuous 
twist in use, the spacing of the outer torsional spring may be diminished gradually, 
and finally allowed to wrap around the inner locking spring. The self-locking effect is 
provided for the inner locking spring 21, while the thrust effect, as well as the effect 
of anti-withdrawal, energy storage, and energy releasing are provided for the outer 
torsional spring 22. Both of the elastic thrust and forward torque of the energy storage 
spring 2 are capable of rotating these inner locking spring and outer torsional spring in 
the forward fastening direction. 

As illustrated in Figs. 4, and 5, there are shown, in Fig. 4, a perspective view of 
the nut cap 3 illustrated in Fig. 1. and, in Fig. 5. a longitudinal cross section view of 
the nut cap 3 illustrated in Fig. 4. The inner tluead of the nut cap 3 provided according 
to this embodiment is divided into two sections with different inner diameters, i.e., a 
standard thread with smaller inner diameter 33 and a thr ead with larger inner diameter 
34, in which the thread pitch of the latter is smaller than that of the standai d thread. At 
the connection end of the standard thread 33 with the reverse thread 34, there is 
provided with a lateral unlocking hole 32. On the upper end face of the nut cap 3, a 
blind hole 31 and a fixing groove with larger end portion 35 are provided. The 
standard thread 33 is engaged with the upper locking spring 5 in use. The blind hole 
3 1 is inserted with the outer hook 24 of the energy storage spring 2. 

As illustrated in Fig. 6, there is shown a perspective view of the lower nut cap 
4 illustrated in Fig. 1. The lower nut cap 4 is a hat-like body with inner and outer 
threads. In this embodiment, the inner thread is presented as a standard thread 42. 
while the outer thread is presented as a reverse thread 41 with smaller thread pitch. 
The upper end face of the lower nut cap 4 is provided with a fixing groove 44, while a 
flat brim of hat of the lower nut cap 4 is provided with an unlocking hole 43 thereon. 
The lower nut cap 4 is engaged with the nut cap 3 by means of the thread with smaller 
thread pitch 41 and the reverse thread 34, respectively. The standard thread 42 is 
engaged with the middle locking spring 6. 

As illustrated in Figs. 7 and 8, there are shown diagrams of the snap head 8 
fixed at the end of the screw rod 1 in the boh illustrated in Fig. 1. In the present 
invention, the snap head 8 is provided with a projecting post 81 fitted with the recess 
hole 14 disposed at the end of the screw rod 1, and a fixing groove 82 used for the 
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installation of the lower locking spring. 

As illustrated in Fig. 9, there are shown the upper locking spring 5, the middle 
locking spring 6, and the lower locking spring 7 in Figs. 9a, 9b, and 9c, respectively. 
In this embodiment, inner diameters of the upper locking spring 5 and the middle 
locking spring 6 are both a little less than the minor diameter of the screw rod 1 with 
which these two springs are engaged, in which the difference between these two 
diameters may be about 1/2 tluead pitch. Moreover, the outer diameter of the lower 
locking spring 7 is a little larger than the major diameter of the screw rod 1 with 
which this spring is engaged, in which the difference between these two diameters 
may be about 1/2 tlii-ead pitch. One end of the upper locking spring 5 and that of the 
middle locking spring 6 are provided with wider fixed ends 51, 61, respectively, these 
two fixed ends being snapped into the fixing groove 35 of the nut cap 3 and the fixing 
groove 44 of the nut cap 4, correspondingly. The other end of the upper locking spring 
5 and that of the middle locking spring 6 are free ends 52 and 62, respectively. When 
assembling, the upper locking spring 5 and the middle locking spring 6 are engaged 
with the nut cap 3 and the lower nut cap 4, respectively, and the free ends of the 
former are then disposed at the unlocking hole 32 of the nut cap 3 and the unlocking 
hole 43 of the lower nut cap 4, correspondingly. Subsequently, a fixed end of the 
lower locking spring 7 is hooked in the fixing groove 82 of the snap head 8, while a 
firee end thereof is situated in the unlocking groove 12 of the screw rod 1 . 

The cross sections of numerous springs used in the bolt of the present 
invention may be presented as various geometric shapes, such as circle, ellipse, 
diamond, rectangle, and triangle, as examples. In this embodiment, the cross sections 
of the springs are presented as diamond. 

The recess hole 14 at the center of the bottom end face of the screw rod 1 in 
this embodiment is presented as either hexagonal or square, while the corresponding 
projecting post 81 on the snap head 8 is also presented as either hexagonal or square, 
in order to prevent the relative rotation between the screw rod 1 and the snap head 8. 
In this embodiment, the cross sections of the recess hole 14 and the projecting post 81 
are presented as hexagon. 

In this embodiment, the coupling between the nut caps 3 and 4 may be 
achieved by not only the thread, but also the clasping connection used with hexagonal 
holes. Tlie integrally fitting relation is used for just allowing the relative forward 
rotation, but incapable of being reversed, between the screw rod and the nut caps, no 
matter what kind of fitting is adopted. 

The effects of the present invention include as follows: 

The bolt with self-locking energy storage device of the present invention is 
designed by adequately embodying the resilience feature of spring and the effect of 
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friction force as well as utilizing the direct or indirect engagement between the thread 
and coil' spring, while allowed for integrating the energy storage, self-locking, mutual 
locking, inter-locking, and automatic pretension means into one unit. Each part in this 
device may be individually allowed for unidirectional self-locking. Owing to the 
mutual locking between the energy storage spring and the screw rod, mutual locking 
between the screw rod and the screw hole, mutual locking between the energy storage 
spring and the screw nut, mutual locking between the screw nut and the screw rod, as 
well as the self-locking of the screw nut itself, relative rotation may be still possible 
under the effect of the stored mechanical energy, while the reverse rotation may be 
prohibited. That is, all of the coupling portions are allowed to be rotated tightly, while 
incapable of being reversed. 

This device comprises several advantages, for instance: an appropriately 
compact structure, the omission of the additional fittings, such as double nut, piercing 
open lock, spring washer, flat washer, steel wire clack, and anti-withdrawal plate, as 
examples, and the assembling process therefor; and particularly, a prolonged service 
life and an enlianced safety together with reliability, significant damage prevention, 
standardized and systemized production. 

It is convenient for disassembling the machine, due to the imlocking hole and 
unlocking groove provided in the device of the present invention. When 
disassembling, firstly, the outer hook 24 of the energy storage spring is picked from 
the blind hole 31. After the energy is released, the energy storage spring 2 is 
withdrawn by the reverse rotation against the end 23 of the inner spring. Subsequently, 
an aluminum rivet or other soft metallic wire is inserted into the unlocking hole 32, 
and pushed against the free end 52 or 62 by the hammer and nail. In this case, the 
self-locking state of the nut cap 3 and the lower nut cap 4 is relieved, such that these 
two nut caps may be wrenched off as the common screw nut. The mechanical 
principle is that oppressing the free end, and directing the external force to the fixing 
end and against the resistance applied by the fixing end, in such a way that the inner 
diameter of the self-locking spring is enlarged, and the friction is eliminated 
correspondingly. Secondly, the whole bolt is disassembled by means of the forced 
reverse rotation provided by the wrench, such that the snap head 8 at the bottom of the 
screw rod 1 may be destroyed. As such, the bolt may be disassembled as a whole, and 
only the replacement of the snap head 8 is required for the next assembly. The 
mechanical principle is that the self-locking and mutual locking forces applied by the 
energy storage spring, upper nut cap, and lower nut cap at the upper portion of the 
screw rod are extremely large, while the diameter of the hexagonal head 81 at the 
fitting connection between the snap head 8 and the screw rod 1 is thinner, so as to be 
possibly wrenched out by mighty force, resulting in deformation or break. The lower 
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locking spring of the screw rod may be taken out, such that renewed installation is 
allowed if the snap head is replaced. 

The primary parts of the aforementioned device may be either totally utilized, 
or partly or individually used with the common standard screw rod or screw hole 
depending on the requirement. Base on the practical requirement, the unlocking hole 
may be not necessary, and the direct connection at the open groove on the bottom of 
the screw rod may be also used, instead of the snap head, for the fixing between the 
lower locking spring and the screw rod. It is still possible for the energy storage 
spring to be used with the common standard bolt individually and directly in replace 
of the fittings, such as open lock, for example. 

The bolt with self-locking energy storage device is mainly designed so as to be 
cooperated with the current common standard screw rod or screw hole based on 
international standards, without the need for changing cooperative parts, resulting in 
superior interchangeability and generalization, as well as more excellent 
practicability. 

LIST OF REFERENCE SYMBOLS 
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energy storage spring 
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nut cap 
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lower nut cap 
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upper locking spring 


6 


middle locking spring 


7 


lower locking spring 
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snap head 


11, 33,42 


standard thread 


12 


unlocking groove 


13 


non-standard thi'ead 


14 


recess hole 


21 


inner locking spring 


22 


outer torsional spring 


23 


free end 


24 


outer hook 


31 


blind hole 


35 


fixing groove 


41 


reverse tliread 


43 


unlocking hole 


51,61,71 


fixed end 
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CLAIMS 

1 . A bolt with self-locking energy storage device comprising a screw rod and a nut 
cap, wherein the inner wall of said nut cap is engaged with an upper locking spring; 
the bottom end portion of said nut cap is provided with a lateral unlocking hole, and 
the top end face thereof is provided with a fixing groove, one end of said upper 
locking spring being snapped in said fixing groove, while the otlier end thereof being 
inserted into said unlocking hole. 

2. The bolt according to Claim 1, wherein said screw rod includes two portions with 
different diameters, a nearly lower portion thereof having a smaller diameter being 
engaged with a lower locking spring, the bottom end portion of a portion having a 
larger diameter being provided with an unlocking groove; the bottom end portion of 
said screw rod being provided with a fixing groove into which one end of said lower 
locking spring is hooked, and the other end thereof being a free end inserted in said 
unlocking groove of said screw rod, in which thieads of said two portions are formed 
as a unified spiral after said lower locking spring is assembled. 

3. The bolt according to Claim 2, wherein said nut cap further comprises a lower nut 
cap having a thread the same as that of the nut cap, said lower nut cap and said nut 
cap being coupled as an unit, the inner wall of said lower nut cap being engaged with 
a middle locking spring. 

4. The bolt according to Claim 3, wherein at the outer diameter of said screw rod, 
there is engaged with an energy storage spring having an inner locking spring with 
self-locking effect and an outer torsional spring with thrust effect. 

5. The bolt according to Claim 3, wherein the inner wall of said nut cap is divided 
into upper and lower sections with different imier diameters, said upper section with a 
smaller inner diameter being engaged with said upper locking spring, while said lower 
section with a larger inner diameter being fitted with the outer wall of said lower nut 
cap, in which the top end face of said nut cap is further provided with a blind hole into 
which the end portion of said energy storage spring is inserted. 

6. The bolt according to Claim 3, wherein said lower nut cap is presented as a 
hat-like body having an inner thread, said inner thread thereof being engaged with that 
of said middle locking spring, the outer wall thereof being fitted with said nut cap, the 
top end face thereof being provided with a fixing groove, the flat brim thereof being 
provided an unlocking hole. 

7. The bolt according to Claim 3, wherein one end of said middle locking spring is 
provided with a thicker fixed end, snapped in said fixing groove of said lower nut cap, 
and a free end of said middle locking spring is inserted into said unlocking hole of 
said lower nut cap. 

8. The bolt according to Claim 2, wherein at the center of the bottom end face of said 
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screw rod, there is provided with a recess hole into which a snap head is inserted, said 
fixing groove at the bottom end of said screw rod being disposed on said snap head. 

9. The bolt according to Claim 8, wherein said snap head is presented as " ± " shape, 
the top end thereof being provided with a projecting post fitted with said recess hole 
at the end portion of said screw rod, while the bottom face thereof being provided 
with a fixing groove used for the installation of said lower locking spring. 

10. The bolt according to Claim 6, wherein the fitting connection between said nut 
cap and said lower nut cap: said lower section of the inner wall of said nut cap having 
a tlii-ead with a smaller thread pitch, while the outer wail of said lov^er nut cap having 
a tluead engaged with said tluead of said nut cap. 

1 1 . The bolt according to Claim 6, wherein the fitting comiection between said nut 
cap and said lower nut cap: the cross section of the inner wall at said lower section of 
said nut cap is presented as hexagon, while the cross section of the outer wall at said 
upper section of said lower nut cap is presented as hexagon fitted with the former. 

12. A bolt with self-locking energy storage device comprising a screw rod and a nut 
cap, wherein said screw rod includes two portions with different diameters, a nearly 
lower portion thereof having a smaller diameter being engaged with a lower locking 
spring, in which threads of said two portions are formed as an unified spiral after said 
lower locking spring is assembled. 

13. A bolt with self-locking energy storage device comprising a screw rod and a nut 
cap, further comprising an energy storage spring engaged with the outer diameter of 
said screw rod, said energy storage spring including an inner locking spring v/ith 
self-locking effect and an outer torsional spring with thi'ust effect, the top end face of 
said nut cap being provided with a blind hole into which the end portion of said outer 
torsional spring is inserted. 
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ABSTRACT 

There is disclosed a bolt with self-locking energy storage device comprising a 
screw rod, and an energy storage spring, an upper locking spring, a middle locking 
spring, a lower locking spring engaged with the screw rod directly, as well as an upper 
nut cap, a lower nut cap engaged with the screw rod indirectly. The bottom portion of 
the screw rod is further provided with a snap head used for preventing the looseness 
of the bolt. The lower locking spring is allowed for wrapping around the nearly lower 
end of the screw rod. The exteriors of the upper locking spring and the middle locking 
spring are threadedly connected to the upper nut cap and the lower nut cap, 
respectively. The top end of the upper nut cap is fixed with the energy storage spring. 
The nearly lower end of the screw rod is provide with a non-standard tluead engaged 
v/ith the lower locking spring, and the nearly upper end thereof is provided with a 
standard tluead. At the center of the bottom end face of the screw rod, there is 
provided with a recess hole used for fixing the snap head. This device is allowed for 
not only avoiding looseness and detacliment of the bolt, but also releasing the stored 
energy simultaneously once the loss of fastening force resulted from wear, fatigue, 
deformation arises 
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